A deformed-jellium model is used to calculate the fission barrier height of positive doubly charged sodium clusters within an extended Thomas-Fermi approximation.
The fissioning cluster is continuously deformed from the parent configuration until it splits into two fragments. Although the shape of the fission barrier obviously depends on the parametrization of the fission path, we have found that remarkably, the maximum of the barrier corresponds to a configuration in which the emerging fragments are already formed and rather well apart. The implication of this finding in the calculation of critical numbers for fission is illustrated in the case of multiply charged Na clusters.
The electrostatic repulsion in isolated positive multiply charged metal clusters may lead them to dissociate into aggregates with smaller sizes and charges. As a consequence of this phenomenon, multiply charged metal clusters MN~+ are usually observed in mass spectra only if the number N of atoms exceeds a critical size N that depends on the metal species M and on the charge state q. The critical numbers for multiply charged alkali-metal clusters up to q = 7 have been recently determined. ' The existence of these critical values can be explained by the competition between two main &agmentation mechanisms for excited multiply charged clusters, evaporation of a neutral monomer and fission into two charged fragments, with preferential emission of &agments with a "magic" number of electrons (such as Lis+, Nas+, Ks+, or K9+) (Ref. 5) Old theoretical studies of cluster stability were based on pure energetic criteria which only involved the energies of the initial and final states.
But the experimental findings indicate that cluster fission is a barriercontrolled process, and have prompted the interest of theoreticians to obtain these barriers.
For large clusters monomer evaporation is favored over fission because the barrier against fission is larger than the heat of evaporation of the monomer. On the other hand, small clusters may undergo fission because the barrier height is, in this case, smaller than the heat of evaporation. Consequently, a fundamental understanding of the critical number N, and the same can be said for N, *, the critical number for spontaneous fission (N, is the size for which the fission barrier becomes zero; it is smaller than N, ).
Microscopic descriptions of the dynamics of the fission process, based on local spin-density functional calculations for the electronic structure in conjunction with molecular dynamics simulations, have been performed for small doubly charged alkali-metal clusters.
These calcu- of the maximum. In the fission path corresponding to Fig. 3 Fig. 2 for a slower variation of the neck.
the barrier occurs when the two jellium pieces are well apart, and humps and other structures originated by shell efFects are found at much shorter distances. ' As a final comment, the chief importance of self-consistently incorporating the electronic spillout to describe such extended saddle configurations should not be overlooked.
As a second example, we have also considered the asymmetric fission Na24 +~N a2i+ + Na3+, whose ETF fission barrier is shown in Fig. 4 . The solid line has been obtained using the decaying path corresponding to the jellium configurations schematically shown at the bottom of this figure Table I ). Note that Ds gives, on average, the separation between the TJS contact configuration and the point at which the pure Coulomb bar- Lett. 4T, 160 (1981) .
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